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(54)Title: NOVEL BETA-2 ADRENERGIC RECEPTOR SUBTYPE AND USE THEREOF 



(57) Abstract 

A novel beta-2 adrenergic receptor subtype; a DNA coding for the same; a recombinant vector having said DNA; a host cell 
transformed by said vector; a process for producing said beta-2 adrenergic receptor subtype by culturing said host cell; a method and kit for 
screening agonists and/or antagonists of said beta-2 adrenergic receptor subtype; and a method of assaying the expression of said beta-2 
adrenergic receptor subtype in the cells or tissues. The method of screening agonists of the novel beta-2 adrenergic receptor subtype is useful 
for the development of remedies for a certain type of asthmatic disease. Recombinant animals genetically engineered with the DNA coding 
for the beta-2 adrenergic receptor subtype provide useful means for studying the relationship between beta-2 adrenergic receptors and* 
asthmatic diseases. v 
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S) *^S>ft> tO^©1^7i;K©l^ 8 OftOo-fW ( 

Leu) ^Vo^» (I 1 e) tc^bLTl^3 £31 t*mctb®X>$>Z>U 

1) S V 4 0 ^nt-^-tRtf'J Tf-Mk->/t/l'<l:©FII-Bt'«iIll 
ii^Wt 5 Wffllfil^i^ ^ - p K C R H 2 (Mishina t>. Nature, 307: 
604-608 (1984)) £Sail TftHbU DNA Blunting Kit £E^T 

8l|Ott«iafil8^^-PSVZ-neo CSoutherniBerg, 
J. Nol. APPI. Genet., ]: 327-341 (1982)3 fcAcclfccfctfAaill^kLTii^ 
^^70^^^^7x7-t'ie? (i*t II ) 
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2) mtemi?ftMLfr*i&Bt-AR1)r79'(7cDNA&&V77Xi KpU 
CBtZSsemiUS&XfHindlU-ViMtL 2 %NuSi eve ™3:1 Agarose (SSife 
*±$2) Y;u*ffl^T*&*»U ft l . 4 k b pcoitfJn £is|JRttSLfco ttlfffr 

Sse8387 1 J: Hind III T*#Hk Lfc P K C N 1 © 8 . 3 k b p*rtf-<t:£5 
^-•> 3 >U ^ICi^iiHBl 0 1 i:^A, T>f->U>1 00/ig 

«fti:«k^5X; KDNA£»diU Ss«8387 1 *5 «t CXff tndl 1 1 T?»UbLfc«L 
LTfrm £ 2 - A R r 9 4 7 c D N A Off A£ttS8 L fco 

KRE X 2 0 Lfco 

y^x^ KpKREXZ 0 £ 1) A&tt*£tC<fc*)*-W--X * 

/NAX^-IPmSBflaCHO-K 1 (ATCC : CCL-61) IC*A U CO* << V**^ 
-9- (LNA-122D ; TABAI ttfi) 4" s 3 7 °Cx 5%C0 2 ©&#TT^ 10%* 
•>Jte!^lfiim> 11. 5//g/mLO^o'J^itf6OO//g/mL0G-4 1 
8 (Life Technologies ttM) £ D M E M^&ife (ICN Biomedicals ftfll) T 

5 0<®CDG-4 1 8»tt^D-yi:oUt, 0 . 5mMif^ 

v?7S (EDTA) *£fc'J y»a«414«* (PBS) 4>> 3 7 °C 
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±K>mM*$k£>^ ImM EDTA*£frl OmMh'JX^W (pH7. 
5) *{i»»a^lt^5 x l 0 6 «IS/mLi:tk5J:?i:l!SL/:. K»ffl«2 0 
//LfcJ:tfl. 5nM [ ,2S l]->7/ f> Fo-zKCYP) ^ 1% ^ >HQ 
fa7;l/-7'= 0. 1% N a N 3 *>«fctf2 0 mM HEPES« (pH7 
4 ) ££frR PM 1 - 1 6 4 OJgJfe (ICN Biomedicals *±$S) 2 0 0 n L4>T 
M£U 4°CT-2I^P a ^gLfco "'W * K-y h^ffi (Bio-Rad Laboratories}*!!!) 

GF/C (Whatman tt») Tifcjiftfr U 7 * -±ott«t?Stt* r «&H*£ 
^^yi^fl^»^CHO/p KREX 2 0 - 5 8 <h^^L/Co 

EX 2 0 - 5 8 ^ CO* -f:/***-*-^ 3 7^ 5%C0 2 <O^WT^ 
10% * *>Hfi!&]llL»s 11. 5//g/mL©yo'J>'M2 0 0 /ig/mL 
OG-4 1 8^t?D ME M^ttlT 3 HK|1&«Ln 0. 5 mM E 

DTA^tPBS^ 3 7tT?l 0 6 £ £ fC J; o Tfflfe£fc*«^ 

*#]8tL/Co R^Ta4>»«HwJ:0«BBa**ie). ImM EDTA^ClOm 
M F'JXMM (PH7. 5) *tcttlfi«S^5 x 1 0 6 W/mLCfi 
mw&l 0jttL*}«ktf8*o*S®L ,,f l]CYP«r, l % 
S/JtofltTA^ 0. 1% NaN, fcitfZOmM HEPESttlft 
(pH7. 4 ) ^RPM I - 1 6 4 0 i&ilfe 2 0 0 u L*tn?iI&L, l°Ct: A 

5(-)-7;U^U </ u-;U (1 0 0 nM) LfctSiN-^rf^Lx 4 0 CT• 

K^Btc*5(t*»Wffitt«±*«HrSWg^l-J:*fe©"t**S^?>x CHO/p 
KREX 2 0 - 5 8 «±©t h jSrAR {C<$f£&*H-$££ L/;[' !S I]C Y POt 
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CHO-K Hffl«t^ol>Tl^tilc^Lfc^m. *jm«HSKrt£©0 
>©ai:tottftU: (El 6) o l/-i^T, CH0/pKREX2 0-5 8 

fttAlC B^iiiLtyD-; hU: (Scatchard plot) *g££B 7 Kgr$-o H9 

B/f= (-1/Kd) • (B-B,„ ) 

L/J,t N gI7«t<9CHO/pKREX2 0-5 8 #fflMc 1 fi&fc «9 ©*rSl 
h h £2-AR©&te#J 1 8, 0 0 0 m/MM, KdlSli 7 5 pM"C*4:i^ 
$nfco (SE*P0t h 0 2 -AR c DNA^W-rSffi^^^^^-"^^^ 1 - 

tzCHom^om^. i jWte*yt*3©iS l -AR©atttt4 7. ooo<@/«bbs. 

Kdfi(i3 2 pMT&£ 0 ) 
!£Sfc0l]2 cAMPgj&iii* 
Mb M, -ARif7*>r7»3B£fflfe<*CHO/pKREX2 0-5 8£ 

ttttffll 1 £H»£J&*:fcJ:tf|5|iRU ImM 7X3;l/f^«ttf ImMOS 
-^vrf;P- 1 - ^fW>f>^H anks' ¥M9t£& CICN Bio- 



medical sttSO *<£*fflfl&$l£2 x 1 0 6 mfe/mL tt£& &r> I tz<> 
Ml 0 0 //Ltl*OSH©(-HV^nfl/;-^ (I PT) Hanks' 



1 7 



% % 



wo9 7/359d3 — _^CT/JP97/00982 



5 0 0 0L+T?S£U 3 7°C-e3 0 aifflRfc* fc« 5 
LTE£*#ib£-ti:fco KRje*^^aiL^±»+©c AMPft£cAMP EIA 
System (AmershamttSl) Srffl^TflJSLfco 1 0 5 M (-)- I PTiWif/ 
(-)-I PT#W©cAMPIHnftil 0 0 %4oJ;O'0 %<h U 
fcffitfcj&^ft'KlSfefcfc.fcO 5 0 %©c AM PgW£3l (EC S .) 
^^tilL/Co CH0/PKREX 2 0 - 5 8 *<-)- I PTICJ:0«» 

•r-St, «Stt#WttcAMP*©i«lD*<Kfe^tL (0 8) s *©EC 50 <ite4 
3nMT*ofc Q Lfc*<oT, CHO/PKREX 2 0 - 5 8 «B±Tf56aLA: 
tffct M,-ARU"/*>f:/j&<. ^ICcAMPWtt (7f-^l'>^- 

1) **«l©*ttlwtt-DT»ttLfcA4 3 ia«®mRNA, *\fctf t h 
iMift^mRNA <CL0NTBCHtt«) LT. TIE©£j£* "J * 

mm 1 O^I^-'tRT-P CRilr^fc, 
^yy^-fv^^- (/S 2 -N2) : 

5 ' - GGGAATGGCTACTCCAGCAAC - 3 ' (EyJ&E7>J#^ 7 ) 

5 ' - CTGCTTTACAGCAGTGAGTC - 3 ' (ETiJ&EyiJ*^ 8 ) 
0 ,-N 2 (i«rttb MrARW^cDNA (E*I*E*I«- 2 OttiE 
?U4u 15 1-117 1 *5itf«ttOth^-AR^ 

H^cDNA (EW»E«*3©*ISE*J»K &S#^t 1 2 4 0 -1260 
kiss**) ^tel^E^^S *>©"?*> ^ /3 2 -C2li$T«.t 
AR^M^cDNA (E?m.E»^2©^SE^]^. 1 3 3 4 - 

1 3 5 3 i:fflSn) SitfRftlOt HJrARW^cDNA (EfllftE 
*]«3©tt*E*] + . 4 1 7 - 1 4 3 6 i:^t5) JlfittWttE 
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£ 2 -AR mRNA*^li 2 0 3 b p, Kfc]©t h /5,-AR mRNA^&til 
9 7 b p®i£1iltfK-a<*ft**ni§£ft5o 

2) ±151) T'j|bn/:RT-PCRSje««:2*i:^ -#£EcoRV, ^ 

ts.y<> v^^-ytm^ntzo int>> a 4 3 miii&S3fe©RT-pcRKJ6£4&i 

£EcoRWIL£i§£N 1 5 1 *5J:0'5 2 b p®*^/<> Ki 4 6 bp®»^ 
>Kj&<«&$*U fturCIft3Lfcl§£tt2 0 3 bpOil^'>Ki, 1 4 6fcJ: 

5 1 bpO»W<V KtftlifcSttfco k h&«»»S*©RT-PCR 

S^fJl^ficoRVIftea-^Six 1 5 1 fciD'4 6 b p©*Cw<> Kt5 2bp 
©Jt^/<> Krt<Jl£ft. PnaCIT'ML/c^s A 4 3 1 *HB&<>: tiiKJC 2 0 3 b 
pOilwO K<b 1 4 6fc<i:tf 5 1 bpOglwO Kj&<*l£3*lrt:o 

|§3 9 CD (b) fcjjrtf-a*K EcoRViaSlcJ: OttfclOt h £ 2 -ARt7^ * 7 c 
DNAfi*® 19 7b pitlsKfrm* 151b pfccfctf 4 6 b pOWrJt *rSk 
h iS ! -ARt7'^<7cDNAft*0 2 0 3 b pflmHrtftt 1 5 1 b pfcitf 5 
2 bpOBfiit-^n^ntOBfSnSo P*iClT?*&3L;fcl§^ KftJOt h 

/ 8rARt7'^^7cDNAfi*0 19 7b pJttBWf^H 146bpfci^51 
b pOlfffrfciOBrSftSo CftlC^U «f«t h iSrARf/^^^c DNAT 
ttEyiJ*E^J#^2©*fiS#^l 2 0 8 -e^$nSJfiS3&<->h*>> (O K&JS 
Ltl^^ bjS 2 -AR cDNA»c#lEf SftBflCIB»«fl[ (8E?'J 

gSe^'JS-t 3 <Z>t6£E5»J*K 1 2 8 8 ~ 1 2 9 3 fcfi *<tt < 

,Tl'5. Lfc*<oTs «f«t hjS 2 -ARf7^^^cDNAft*OZ 0 3 bp 
it If Br fi" ti PmaC I T tt 13 BJt $ ft ^ 0 

ELh©*Sm«fc(3. A 4 3 iaH&*5<ktffc h^Klfttttts «f«)S2-ARi» 

/Co 



1 9 



% % 



p rT/IP07/mW82 

WO 97/35963 



S^HM^ 4Hi©eS0U:©7D 7 r <f ^t:i*^ LX^Z 
(4m. J. Res^r. Cell Mol. Biol., 5: 334-339 (1993)] 0 Lfci<^T, *« 

^ t -AR©*ftMt©B8«tt*»M-r*A:A©W**t»tL-C* 
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mm 
unow : 8 



(1) @£»^f : 1 KlW*fj|#K 
(i) g£?i)0#f( : 

(A) g£?ijO££ : 415 

(B) BE?iJ©M : T ^ y $ 
(D) h#o$>- : iSSJitfc 

(ix) <fc$fc: 

(D) ^rCDjfecD^ : T ^ J &#^80©Xaa (i. Leu -e&£ 0 

(xi) B£^J©IS« : : 1 

Met Gly Gin Pro Gly Asn Gly Ser Ala Phe Leu Leu Ala Pro Asn Gly 

15 10 15 

Ser His Ala Pro Asp His Asp Val Thr Gin Glu Arg Asp Glu Ala Trp 

20 25 30 

Val Val Gly Met Gly He Val Met Ser Leu He Val Leu Ala He Val 

35 40. 45 

Phe Gly Asn Val Leu Val He Thr Ala He Ala Lys Phe Glu Arg Leu 

50 55 60 

Gin Thr Val Thr Asn Tyr Phe He Thr Ser Leu Ala Cys Ala Asp Xaa 
65 70 75 80 

Val Met Gly Leu Ala Val Val Pro Phe Gly Ala Ala His He Leu Met 

85 90 95 

Lys Met Trp Thr Phe Gly Asn Phe Trp Cys Glu Phe Trp Thr Ser He 

100 105 HO 

Asp Val Leu Cys Val Thr Ala Ser He Glu Thr Leu Cys Val lie Ala 
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115 120 125 

Val Asp Arg Tyr Phe Ala lie Thr Ser Pro Phe Lys Tyr Gin Ser Leu 

130 135 140 

Leu Thr Lys Asn Lys Ala Arg Val He lie Leu Met Val Trp lie Val 
145 150 155 160 

Ser Gly Leu Thr Ser Phe Leu Pro lie Gin Met His Trp Tyr Arg Ala 

165 1^0 175 

Thr His Gin Glu Ala lie Asn Cys Tyr Ala Lys Glu Thr Cys Cys Asp 

180 185 190 

Phe Phe Thr Asn Gin Ala Tyr Ala lie Ala Ser Ser lie Val Ser Phe 

195 200 205 

Tyr Val Pro Leu Val lie Met Val Phe Val Tyr Ser Arg Val Phe Gin 

210 215 220 

Glu Ala Lys Arg Gin Leu Gin Lys lie Asp Lys Ser Glu Gly Arg Phe 



225 230 235 240 

His Ala Gin Asn Leu Ser Gin Val Glu Gin Asp Gly Arg Thr Gly His 

245 250 255 

Gly Leu Arg Arg Ser Ser Lys Phe Tyr Leu Lys Glu His Lys Ala Leu 

260 265 270 

Lys Thr Leu Gly He He Met Gly Thr Phe Thr Leu Cys Trp Leu Pro 



280 285 



275 

Phe Phe He Val Asn He Val His Val lie Gin Asp Asn Leu lie Pro 

290 295 300 

Lys Glu Val Tyr He Leu Leu Asn Trp Val Gly Tyr Val Asn Ser Ala 
305 310 315 320 



Phe Asn 



Pro Leu He Tyr Cys Arg Ser Pro Asp Phe Arg lie Ala Phe 
325 330 335 
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Gin Glu Leu Leu Cys Leu Arg Arg Ser Ser Leu Lys Ala Cys Gly Asn 

340 345 350 

Gly Tyr Ser Ser Asn Ser Asn Gly Asn Thr Gly Glu Gin Ser Gly Tyr 

355 360 365 

His Leu Glu Gin Glu Lys Glu Asn Lys Leu Leu Cys Glu Asp Leu Pro 

370 375 380 

Gly Thr Glu Asp Phe Val Gly His Gin Gly Thr Val Pro Ser Asp Asn 
385 390 395 400 

lie Asp Ser Pro Gly Arg Ser Cys Ser Thr Asn Asp Ser Leu Leu 
405 410 415 

(1) 6£?ij#^ : 2 KM-rSffif* 

(i) mm<D&& • 

(a) mmo&a : S£?IJ©££ : 1400 

(B) SS^IJOM : $8? 

(C) ftOft : -#« 

(D) r-tfav*- : jgflgtt 

(ii) B£?i|©ift3g : cDNA to mRNA 
(ix) 

(D) ^OflllOflMS : *3£#-f , l-18*5«kU : 1380-14O0 it. *tl?Mv~- 

7 I y &#-^80©Xaa (i. Leu t fclille T'&6o 

(xi) E?IJ©«Btt = 6£?iJ#-§- = 2 
TGAGGCTTCC AGGCGTCCGC TTGCGGCCCG CAGAGCCCCG CCGGGGGTCT GCCCGCTGAG 60 
GCGCCTGCGA ACAGTGCGCT CACCTGCCAG ACTGCGCGCC ATG GGG CAA CCC GGG 115 

Met Gly Gin Pro Gly 
1 5 
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AAC GGC AGC GCC TTC CTG CTG GCA CCC AAC GGA AGC CAT GCG CCG GAC 163 
Asn Gly Ser Ala Phe Leu Leu Ala Pro Asn Gly Ser His Ala Pro Asp 

10 15 20 

CAC GAC GTA ACG CAG GAA CGG GAC GAG GCG TGG .GTG GTG GGC ATG GGC 211 
His Asp Val Thr Gin Glu Arg Asp Glu Ala Trp Val Val Gly Met Gly 

25 30 35 

ATC GTC ATG TCT CTC ATC GTC CTG GCC ATC GTG TTT GGC AAT GTG CTG 259 
lie Val Met Ser Leu He Val Leu Ala He Val Phe Gly Asn Val Leu 

40 45 50 

GTC ATC ACA GCC ATT GCC AAG TTC GAG CGT CTG CAG ACG GTC ACC AAC 307 
Val He Thr Ala He Ala Lys Phe Glu Arg Leu Gin Thr Val Thr Asn 

55 60 65 

TAC TTC ATC ACT TCA CTG GCC TGT GCT GAC WTA GTC ATG GGC TTG GCA 355 
Tyr Phe lie Thr Ser Leu Ala Cys Ala Asp Xaa Val Met Gly Leu Ala 
70 75 80 85 

GTG GTG CCC TTT GGG GCC GCC CAT ATT CTC ATG AAA ATG TGG ACT TTT 403 
Val Val Pro Phe Gly Ala Ala His lie Leu Met Lys Met Trp Thr Phe 

90 95 100 

GGC AAC TTC TGG TGC GAG TTT TGG ACT TCC ATT GAT GTG CTG TGC GTC 451 
Gly Asn Phe Trp Cys Glu Phe Trp Thr Ser He Asp Val Leu Cys Val 

105 HO U 5 

ACG GCC AGC ATT GAG ACC CTG TGC GTG ATC GCA GTG GAT CGC TAC TTT 499 
Thr Ala Ser He Glu Thr Leu Cys Val He Ala Val Asp Arg Tyr Phe 

120 125 130 

GCC ATT ACT TCA CCC TTC AAG TAT CAG AGC CTG CTG ACC AAG AAT AAG 547 
Ala He Thr Ser Pro Phe Lys Tyr Gin Ser Leu Leu Thr Lys Asn Lys 
135 HO 145 
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GCC CGG GTG ATC ATT CTG ATG GTG TGG ATC GTG TCA GGC CTT ACC TCC 595 
Ala Arg Val lie He Leu Met Val Trp lie Val Ser Gly Leu Thr Ser 
150 155 160 165 

TTC TTG CCC ATT CAG ATG CAC TGG TAC CGG GCC ACC CAC CAG GAA GCC 643 
Phe Leu Pro lie Gin Met His Trp Tyr Arg Ala Thr His Gin Glu Ala 

170 175 180 

ATC AAC TGC TAC GCC AAG GAG ACC TGC TGT GAC TTC TTC ACG AAC CAA 691 
lie Asn Cys Tyr Ala Lys Glu Thr Cys Cys Asp Phe Phe Thr Asn Gin 

185 190 195 

GCC TAT GCC ATT GCC TCC TCC ATC GTG TCC TTC TAC GTT CCC CTG GTG 739 
Ala Tyr Ala lie Ala Ser Ser lie Val Ser Phe Tyr Val Pro Leu Val 

200 205 210 

ATC ATG GTC TTC GTC TAC TCC AGG GTC TTT CAG GAG GCC AAA AGG CAG 787 
lie Met Val Phe Val Tyr Ser Arg Val Phe Gin Glu Ala Lys Arg Gin 

215 220 225 

CTC CAG AAG ATT GAC AAA TCT GAG GGC CGC TTC CAT GCC CAG AAC CTT 835 
Leu Gin Lys He Asp Lys Ser Glu Gly Arg Phe His Ala Gin Asn Leu 
230 235 240 245 

AGC CAG GTG GAG CAG GAT GGG CGG ACA GGG CAT GGA CTC CGC AGA TCT 883 
Ser Gin Val Glu Gin Asp Gly Arg Thr Gly His Gly Leu Arg Arg Ser 

250 255 260 

TCC AAG TTC TAC TTG AAG GAG CAC AAA GCC CTC AAG ACG YTA GGC ATC 931 
Ser Lys Phe Tyr Leu Lys Glu His Lys Ala Leu Lys Thr Leu Gly He 

265 270 275 

ATC ATG GGC ACT TTC ACC CTC TGC TGG CTG CCC TTC TTC ATC GTT AAC 979 
He Met Gly Thr Phe Thr Leu Cys Trp Leu Pro Phe Phe lie Val Asn 
280 285 290 
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ATT GTG CAT GTG ATC CAG GAT AAC CTC ATC CCT AAG GAA GTT TAC ATC 1027 
He Val His Val lie Gin Asp Asn Leu lie Pro Lys Glu Val Tyr lie 

295 300 305 

CTC CTA AAT TGG GTG GGC TAT GTC AAT TCT GCT TTC AAT CCC CTT ATC 1075 
Leu Leu Asn Trp Val Gly Tyr Val Asn Ser Ala Phe Asn Pro Leu lie 
310 315 320 325 



TAC TGC CGG AGC CCA GAT TTC AGG ATT GCC TTC CAG GAG CTT CTG TGT 
Tyr Cys Arg Ser Pro Asp Phe Arg lie Ala Phe Gin Glu Leu Leu Cys 

330 335 340 

CTG CGC AGG TCT TCT TTG AAG GCC TGT GGG AAT GGC TAC TCC AGC AAC 
Leu Arg Arg Ser Ser Leu Lys Ala Cys Gly Asn Gly Tyr Ser Ser Asn 

345 350 355 

AGC AAT GGC AAC ACA GGG GAG CAG ACT GGA TAT CAC CTG GAA CAG GAG 
Ser Asn Gly Asn Thr Gly Glu Gin Ser Gly Tyr His Leu Glu Gin Glu 

360 365 370 

AAA GAA AAT AAA CTG CTG TGT GAR GAC CTC CCA GGC ACG GAA GAC TTT 
Lys Glu Asn Lys Leu Leu Cys Glu Asp Leu Pro Gly Thr Glu Asp Phe 

375 380 385 

GTG GGC CAT CAA GGT ACT GTG CCT AGC GAT AAC ATT GAT TCA CCA GGG 
Val Gly His Gin Gly Thr Val Pro Ser Asp Asn He Asp Ser Pro Gly 
390 395 400 405 

AGG ACT TGT AGT ACA AAT GAC TCA CTG CTG TAAAGCAGTT TTTCTACTTT 
Arg Ser Cys Ser Thr Asn Asp Ser Leu Leu 
410 415 
TTAAGACCAC CCCCCCAACA GAACACTAAA CAGAC 

(1) : 3 tcM-f 
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(i) $in<D&WL •• 

(A) g2?ij£>g£ : B^iJ©g$ : 1999 

(B) ffi?IJ©ffl : m 

(C) m<D& : 

(D) h#P^ - : 

(ii) E^iJOiS : cDNA to mRNA 
(xi) B£?iJ©fBt& : E5»J#^ : 3 

TGGAACTGCC AGGCACCGCG AGCCCCTAGC ACCCGACAAG CTGAGTGTGC AGGACGAGTC 60 
CCCACCACAC CCACACCACA GCCGCTGAAT GAGGCTTCCA GGCGTCCGCT CGCGGCCCGC 120 
AGAGCCCCGC CGTGGGTCCG CCCGCTGAGG CGCCCCCAGC CAGTGCGCTT ACCTGCCAGA 180 
CTGCGCGCC ATG GGG CAA CCC GGG AAC GGC AGC GCC TTC TTG CTG GCA CCC 231 
Met Gly Gin Pro Gly Asn Gly Ser Ala Phe Leu Leu Ala Pro 
1 5 10 

AAT AGA AGC CAT GCG CCG GAC CAC GAC GTC ACG CAG CAA AGG GAC GAG 279 
Asn Arg Ser His Ala Pro Asp His Asp Val Thr Gin Gin Arg Asp Glu 
15 20 25 30 

GTG TGG GTG GTG GGC ATG GGC ATC GTC ATG TCT CTC ATC GTC CTG GCC 327 
Val Trp Val Val Gly Met Gly lie Val Met Ser Leu He Val Leu Ala 

35 40 45 

ATC GTG TTT GGC AAT GTG CTG GTC ATC ACA GCC ATT GCC AAG TTC GAG 375 
lie Val Phe Gly Asn Val Leu Val He Thr Ala He Ala Lys Phe Glu 

50 55 60 

CGT CTG CAG ACG GTC ACC AAC TAC TTC ATC ACT TCA CTG GCC TGT GCT 423 
Arg Leu Gin Thr Val Thr Asn Tyr Phe lie Thr Ser Leu Ala Cys Ala 

65 70 75 

GAT CTG GTC ATG GGC CTG GCA GTG GTG CCC TTT GGG GCC GCC CAT ATT 471 
Asp Leu Val Met Gly Leu Ala Val Val Pro Phe Gly Ala Ala His He 
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80 

CTT ATG 
Leu Met 
95 

TCC ATT 
Ser He 

ATC GCA 
He Ala 

AGC CTG 
Ser Leu 



AAA ATG TGG 
Lys Met Trp 



ATT GTG 
He Val 
160 
CGG GCC 
Arg Ala 
175 

TGT GAC 
Cys Asp 

TCC TTC 
Ser Phe 

TTT CAG 
Phe Gin 



GAT GTG CTG 
Asp Val Leu 
115 

GTG GAT CGC 
Val Asp Arg 
130 

CTG ACC AAG 
Leu Thr Lys 
145 

TCA GGC CTT 
Ser Gly Leu 



85 

ACT TTT GGC 
Thr Phe Gly 
100 

TGC GTC ACG 
Cys Val Thr 



TAC TTT GCC 
Tyr Phe Ala 



ACC CAC CAG 
Thr His Gin 



TTC TTC ACG 
Phe Phe Thr 
195 

TAC GTT CCC 
Tyr Val Pro 

210 
GAG GCC AAA 
Glu Ala Lys 



AAT AAG GCC 
Asn Lys Ala 
150 

ACC TCC TTC 
Thr Ser Phe 

165 
GAA GCC ATC 
Glu Ala He 
180 

AAC CAA GCC 
Asn Gin Ala 



AAC TTC 
Asn Phe 

GCC AGC 
Ala Ser 
120 
ATT ACT 
lie Thr 
135 

CGG GTG 
Arg Val 



90 

TGG TGC 
Trp Cys 
105 

ATT GAG 
lie Glu 

TCA CCT 
Ser Pro 

ATC ATT 
He lie 



GAG TTT 
Glu Phe 

ACC CTG 
Thr Leu 



TTG CCC 
Leu Pro 

AAC TGC 
Asn Cys 



CTG GTG ATC 
Leu Val lie 

AGG CAG CTC 
Arg Gin Leu 



TAT GCC 
Tyr Ala 
200 
ATG GTC 
Met Val 
215 

CAG AAG 
Gin Lys 



ATT CAG 
lie Gin 
170 
TAT GCC 
Tyr Ala 
185 

ATT GCC 
lie Ala 



TTC AAG 
Phe Lys 
140 
CTG ATG 
Leu Met 
155 

ATG CAC 
Met His 



TGG ACT 
Trp Thr 
110 
TGC GTG 
Cys Val 
125 

TAC CAG 
Tyr Gin 



519 



AAT GAG 
Asn Glu 

TCT TCC 
Ser Ser 



TTC GTC 
Phe Val 

ATT GAC 
lie Asp 



TAC TCC 
Tyr Ser 
220 
AAA TCT 
Lys Ser 



GTG TGG 
Val Trp 

TGG TAC 
Trp Tyr 

ACC TGC 
Thr Cys 
190 
ATC GTG 
He Val 
205 

AGG GTC 
Arg Val 



GAG GGC 
Glu Gly 



567 



615 



663 



711 



759 



807 



855 



903 
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225 

CGC TTC CAT GTC CAG 
Arg Phe His Val Gin 
240 

GGG CAT GGA CTC CGC 
Gly His Gly Leu Arg 
255 

GCC CTC AAG ACG TTA 
Ala Leu Lys Thr Leu 
275 

CTG CCC TTC TTC ATC 
Leu Pro Phe Phe lie 
290 

ATC CGT AAG GAA GTT 
lie Arg Lys Glu Val 
305 

TCT GGT TTC AAT CCC 
Ser Gly Phe Asn Pro 
320 

GCC TTC CAG GAG CTT 
Ala Phe Gin Glu Leu 
335 

GGG AAT GGC TAC TCC 
Gly Asn Gly Tyr Ser 

355 

CAC GTG GAA CAG GAG 
His Val Glu Gin Glu 



230 235 
AAC CTT AGC CAG GTG GAG CAG GAT GGG CGG ACG 
Asn Leu Ser Gin Val Glu Gin Asp Gly Arg Thr 

245 250 
AGA TCT TCC AAG TTC TGC TTG AAG GAG CAC AAA 
Arg Ser Ser Lys Phe Cys Leu Lys Glu His Lys 
260 265 270 

GGC ATC ATC ATG GGC ACT TTC ACC CTC TGC TGG 
Gly He lie Met Gly Thr Phe Thr Leu Cys Trp 

280 285 
GTT AAC AH GTG CAT GTG ATC CAG GAT AAC CTC 
Val Asn lie Val His Val lie Gin Asp Asn Leu 

295 300 
TAC ATC CTC CTA AAT TGG ATA GGC TAT GTC AAT 
Tyr He Leu Leu Asn Trp lie Gly Tyr Val Asn 

310 315 
CTT ATC TAC TGC CGG AGC CCA GAT TTC AGG ATT 
Leu He Tyr Cys Arg Ser Pro Asp Phe Arg He 

325 330 
CTG TGC CTG CGC AGG TCT TCT TTG AAG GCC TAT 
Leu Cys Leu Arg Arg Ser Ser Leu Lys Ala Tyr 
340 345 350 

AGC AAC GGC AAC ACA GGG GAG CAG ACT GGA TAT 
Ser Asn Gly Asn Thr Gly Glu Gin Ser Gly Tyr 

360 365 
AAA GAA AAT AAA CTG CTG TGT GAA GAC CTC CCA 
Lys Glu Asn Lys Leu Leu Cys Glu Asp Leu Pro 



951 



999 



1047 



1095 



1143 



1191 



1239 



1287 



1335 
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370 375 380 

CGC ACG GAA GAC TTT GTG GGC CAT CAA GGT ACT GTG CCT AGC GAT AAC 1383 
Gly Thr Glu Asp Phe Val Gly His Gin Gly Thr Val Pro Ser Asp Asn 

385 390 395 

ATT GAT TCA CAA GGG AGG AAT TGT ACT ACA AAT GAC TCA CTG CTG 1428 
lie Asp Ser Gin Gly Arg Asn Cys Ser Thr Asn Asp Ser Leu Leu 
400 405 410 413 

TAAAGCAGTT TTTCTACTTT TAAAGACCCC CCCCCCCCCA ACAGAACACT AAACAGACTA 1488 
TTTAACTTGA GGGTAATAAA CTTAGAATAA AATTGTAAAA ATTGTATAGA GATATGCAGA 1548 
AGGAAGGGCA TCCTTCTGCC TTTTTTATTT TTTTAAGCTG TAAAAAGAGA GAAAACTTAT 1608 
TTGAGTGATT ATTTGTTATT TGTACAGTTC AGTTCCTCTT TGCATGGAAT TTGTAAGTTT 1668 
ATGTCTAAAG AGCTTTAGTC CTAGAGGACC TGAGTCTGCT ATATTTTCAT GACTTTTCCA 1728 
TGTATCTACC TCACTATTCA AGTATTAGGG GTAATATATT GCTGCTGGTA ATTTGTATCT 1788 
GAAGGAGATT TTCCTTCCTA CACCCTTGGA CTTGAGGATT TTGAGTATCT CGGACCTTTC 1848 
AGCTGTGAAC ATGGACTCTT CCCCCACTCC TCTTATTTGC TCACACGGGG TATTTTAGGC 1908 
AGGGATTTGA GGAGCAGCTT CAGTTGTTTT CCCGAGCAAA GGTCTAAAGT TTACAGTAAA 1968 
TAAAATGTTT GACCATGAAA AAAAAAAAAA A 1999 



(1) : 4 \zMtZffi& 

(i) : 

(a) e^jogs : •• 29 

(B) BG^IJCDM : WBl 

(o m<o& : — *a 

(D) h#P i>- : ifiLtt^ 

(ii) Eyij©8JS: ffe©»» WNA) 

(xi) mnmm ■. efjs^ • 4 

ACACCTGCAG GTGAGGCTTC CAGGCGTCC 29 
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(i) £?IJ®45& : 

(A) IS?iJ©fi£ : S£?i|£>^£ : 30 

(b) mnom ■. 

(C) ti©» : 

(D) h # n i> - : j&ttft 

(ii) S£?iJ©ifI$i : fi!!©^ (£j&DNA) 
(xi) EfllOlEfi : BS?'J#^ : 5 

CACAACCTTC TCTGTTTAGT GTTCTGTTGG 30 

(1) E?iJ§^ : 6 iZMt&tilWi 
(i) WMOftK - 

(A) Be?ij©g$ : &n®&* ■ 43 

(B) WMOM : &® 

(C) IftOft : -*« 

(D) : Mtt 

(ii) S2?iJ©S^ : flfc©SE«E (MDNA) 
(ix)#tt: 

(D) £g#^l-4 titt««}tt*<#«E-fr"f x H*t«fwii*»#^43©T«£l- 
4 £gTCGA*<?Ffc-t<5o 

(xi) ge?ij©§B« : ee?"j#^- = 6 

AGCTCCTGCA GGCGCGCCGA TATCTCGAGC GGCCGCGGTA CCA 43 

(i) : 7 icni-rstiHR 

(i) B£?iJ©#$: : 

(A) B£?'JOg£ : : 21 
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(b) mnom 
(o mom. : -#« 

(D) h^D^- : EffiW 

(ii) E9«J©aS : ffeoSBft (MDNA) 
(xi) E?IJ©8a«l : E?IJ#^ : 7 
GGGAATGGCT ACTCCAGCAA C 21 



(1) EJijff : 8 KW-f SttffR 

(0 E^iJO^ii: : 

(a) mno&z ■ E?'J©S£ : 20 

(b) mnom m& 
(o mom : 

(D) - : Mtt 

(ii) E?"J©Wia : flb©ftK (£j£DNA) 
(xi) E?iJcDlB*fc : E7>JM : 8 
CTGCTTTACA GCAGTGAGTC 20 
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3. A4 3 1 «aaa*/=« t h£«a*-e*stt#©effl2©£.-TKu* , J 

4. »#©!6ffl l~3©lvfnfr©/3,-7 KU^U >§^7^^7?:3-F 

-r s ^se^ij £ w-f 5 D N A o 

1 3 4 5 ^$nS*SEW J SfW-rS»*©IBiB4©DNAo 

6. ffjjc©iEffl4 ^{^©ONA^^S^^:? 

7. ^©lEffie©^^^^^-^^^^^^ 1 ^^^^ 0 

8. ^i«*<«jM«*.StS*©$aa7©^i«o 

9. Miffl)}a^cH0iffli!ar > *?>m*©iEa8©?iimo 
i o. tt*©*GS7~9©^-rn^©^M)}a^^»t> 
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( i ) [ 125 I]->7y t°> F'D-;H:Wt^K dffi : #J 7 5 pM 
(ii) ^gWlcEyiJ&EyJ*^ 1 fc^SftSTS y»EyiJ£W"f£o 

1 l. »*©ISBI l ~30iW®^-T Ki^'J 

S£tt0.-7 KU^-'J >3S{*-fr7*4 7©7:f-* h£fctt7>*=f-* h© 

m -fori-* \>*iz&Ty9=t-x yot,? 

^f£0 2 -7 KL^^-U ^Mt^H^7i-^fi^7>^-X h©X 

1 3£fcti 1 4©X? ho 

( i ) [ l2S l]->7 J t*> Fo-rttSKdt : #1 7 5 pM 
(ii) HHttKE^J&E?!]**! 1 ic^£ft&7^ ^ S?E?i|&W1~&° 
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M 1 



A 4 3 1 JfflJfc 
iRNA 

-*8lc DN A 

| P C RfiiJS 

0 2 -N1. )8 2 -CI 



Sse8387l 
I 



\ 



Hind III 
I /3 2 -AR 

^-f^cDNA 



Sse8387l 
I 



Hind III, Sse8387l;m 



Hind III 

J 



, A ^ 

Sse8387l Hind III 




Hind III, 
Sse8387l;!fl; 



Sse8387l 




Hind III 
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-100 TOram/raxnrac -8i 

X C CC PC£> T 

T T A 

ATGffiGCMOXGGGMCGX^GCCTCCTTJCTCGCA j» 
Met Gly Gin Pro Gly Asn Gly Ser Ala Phe Leu Leu Ala Pro Asn Gly Ser His Ala Pro & 

Arg 

C C A T 
GAC CAC GAC C7TA MXJ C/fi GAA OjG GAC GAG QCG TGG GTTG GTG GGC ATG GGC ATC CTC ATG 120 
Asp His Asp Val Tnr Gin Glu Arg Asp Glu Ala Trp Val Val Gly Met Gly He Val Mat 40 
Gin Val 

Ser Leu He Val Leu Ala I le Val Phe Gly Asn Val Leu Val 1 le Thr Ala I le Ala Lys 60 

T C G 

Phe Glu Arg Leu Gin Thr Vat Thr AsnTVrPhe He Thr Ser Leu Ala Cys Ala Asp Leu W 

T 

OTATCGGCTOGCAGTGGTCOXTTTGGGGCCGfX 300 
Val Met Gly Leu Ala Val Val Pro Phe Gly Ala Ala His lie Leu Mat Lys ifet Trp Thr 100 



Pte Gly Asn Phe Trp Cys Glu Phe Trp Tnr Ser lie Asp Val Leu Cys Val Tnr Ala Ser 



390 
120 



ATT GMJ ACC CTC TGC GIG ATC OCA CTC GAT CGC TAC TTT GCC ATT ACT TCA ^ TTC AAG 
lie Glu Tnr Leu Cys Val lie Ala Val Asp Arg Tyr Phe Ala lie Tnr Ser Pro Phe Lys 

T 

Tyr Gin Ser Leu Leu Tnr Lys Asn Lys Ala Arg Val lie lie Leu Mat Val Trp He Val 



420 
140 



480 
160 



TCA GGC CTT ACC TCC TTC TIG CCC ATT CAG ATG GAC TGG TAC CGG GCC ACC CAC CftG GAA 
Ser Gly Leu Thr Ser Phe Leu Pro He Gin Met His Trp Tyr Arg Ala Tnr His Gin Glu 

GCCATCACTGCTACGOCAAGGAGATXTGCTGTGACTO 
Ala He Asn Cys Tyr Ala Lys Glu Tnr Cys Cys Asp Phe Phe Thr Asn Gin Ala Tyr Ala 
Asn 



540 
180 



600 
200 
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ATT OCC TCC TOC ATC CTC TCC TTC TAC GTT CXX: CTG GIG ATC ATG CTC TTC GTC TAC TCC 660 
Me Ala Ser Ser lie Val Ser Phe Tyr Val Pro Leu Val He Met Val Phe Val Tyr Ser 230 



/«3G GTC TTT C/C GaVJ GCC AAA tfG C/C CTC CAG AAG ATT GAC AAA TCT GAG QGC GGC TTC 720 

Arg Val Phe Gin Glu Ala Lys Arg Gin Leu Gin Lys He Asp Lys Ser Glu Gly Arg Phe 240 

T G 

His Ala Gin Asn Leu Ser Gin Val Glu Gin Asp Gly Arg Thr Gly His Gly Leu Arg Arg 280 



Ser Ser Lys Phe Tyr Leu Lys Glu His Lys Ala Leu Lys Thr Leu Gly He He M Gly 280 



Thr Phe Thr Leu Cys Trp Leu Pro Phe Phe He Val Asn He Val His Val He Gin Asp 300 

G A A G 

AACCTCATCOTAAGCMOTTACATCCTCCTAMTTO 960 

Asn Leu He Pro Lys Glu Val Tyr He Leu Leu Asn Trp Val Gly Tyr Val Asn Ser Ala 320 
Arg He Gly 

TCMTcacrrATCTACTGcrajrcaattTTO i<b> 

Phe Asn Pro Leu He Tyr Cys Arg Ser Pro Asp Phe Arg He Ala Fhe Gin Glu Leu Leu 340 

Q ^ 

TCTCTGCa/WTCTTCTTOAAGGCCTCTOJGM l<g> 

Cys Leu Arg Arg Ser Ser Leu Lys Ala Cys Gly Asn Gly Tyr Ser Ser Asn Ser Asn Gly 360 

Tyr 

G 

AACACAGGG(MCAGiCTGGATATCACCrcGAA(MGffi 1140 

Asn Thr Gly Glu Gin Ser Gly Tyr His Leu Glu Gin Glu Lys Glu Asn Lys Leu Leu Cys 380 

Val 

GAAGMCTCCCAQlXACGGAAGACTnGIGQGCOT 1200 

Glu Asp Leu Pro Gly Thr Glu Asp Phe Val Gly His Gin Gly Thr Val Pro Ser Asp Asn 400 



ATTGATTCAOAGa^iCTTCTMACAMTGACTtt 1235 
He Asp Ser Pro Gly Arg Ser Cys Ser Thr Asn Asp Ser Leu Leu 415 
Gin Asn 

A C OCC 

wmtmm...<xmiMmimGN: 1300 



Val 



G 



Cys 
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SV40 ZfU 




SV40 #'J(A) 



Sal I 



Acc I 
SV40 /H'J(A) 




sai i m<t 



Hind III 



s Aat II 

^, SV40 ?P 
nptll 

^ Acc I, Aat II m<t 
3.67kbpWtt 

I 




Sse8387l 
(Hind III jj/p d 1,1 



Sse8387l Hind III 
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Sse8387l Hind 111 
SV40^aA^ SV40tH'J(A) 




_ _ SV40 7P 
Sse8387l -*az^ Hind III SV40#'J(Ar^f 

/3 2 -AR 

^ cDNA I Hind III, Sse8387l 

Hind III, Sse8387l I 58fc 



1 



#11 .4k b pHM* 

I 



T 
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(-) <iV7n J rl'/-)\>M&. (nM) 
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(a) 



A4 3 1 



EcoRV PmaCI EcoRV PmaCI 




(b) 



EcoRV 





.PmaCI 


(6) 
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